workplace and driving accidents, and elevated psychological symptoms. [7] [8] [9] [10] [11] While the associations between OSA and physiological conditions are well established, research is starting to expand our knowledge of the relation between OSA and psychopathology.
O of the upper airway during sleep, resulting in apneas common forms of sleep disordered breathing (SDB). OSA can result in hundreds of brief arousals from sleep in a single night wide, 1 with higher rates documented among military veterans 2 Indeed, OSA is one of the most common, yet underdiagnosed, causes of sleep disturbances among veterans, showing no remittance without treatment or lifestyle changes (loss of weight). 3 The nearly twofold difference in prevalence of OSA among veterans, compared to community samples, is thought to be due, at least in part, to two risk factors which are common among veterans: male gender and obesity.
In addition to direct effects (e.g., daytime fatigue, disturbed sleep, irritability, memory problems, and decreased quality of life), 5, 6 OSA is associated with a number of indirect physical and psychological complications. Such complications include hypertension, heart disease and heart failure, stroke, insulin resistance and impairments in neurocognitive functioning, 
OSA and Mood Disorders

OSA and Anxiety Disorders
Relatively less research has investigated the relation between OSA and anxiety disorders. The work that has been done in this also had an anxiety disorder. Though the comorbidity between OSA and anxiety is striking, the majority of work conducted between OSA and posttraumatic stress disorder (PTSD), and veterans with OSA have a diagnosis of PTSD ; and OSA has been associated with nocturnal panic attacks and aggravation of panic symptoms. 21, 22 Intervention research further supports of OSA through the use of CPAP reduces symptoms of PTSD and panic.
than veterans without PTSD, 25 suggesting that PTSD itself may interfere with successful treatment of OSA.
OSA and Substance Use Disorders
A relative dearth of research has investigated the relation between OSA and substance use disorders (SUDs), with generally mixed results among existing empirical investigations. Cross-sectional work has suggested a relation between OSA and SUDs, particularly alcohol use disorders. 26 However, epidemiological work among military veterans has found no differences in SUD diagnosis (or alcohol use disorders, While of diagnosis across Veterans Affairs (VA) facilities, further research is clearly needed to better understand the relation between OSA and SUDs.
Summary
Taken together, previous work has documented a relation between OSA and psychopathology, 27 with the strongest asso- [16] [17] [18] anxiety disorders, and 28 To date, there has been only one study investigating the relation between OSA and psychopathology within the VA Health Care System, which is surprising given the heightened prevalence of OSA among veterans. 2, 22 This study was a cross-sectional retrospective review of a centralstatus of sleep apnea and psychological conditions. Results from logistic regressions demonstrated that OSA was associated with increased risk for psychological diagnosis including needed in order to inform our understanding of the relations between OSA and psychopathology among veterans. First, the study by Sharafkhaneh and colleagues did not account for differential diagnosis rates across VA facilities, which may explain the observed associations between OSA and psychological diagnosis. Second, relatively little work has accounted For example, it is possible that a common risk factor for both OSA and psychopathology may be driving these relations (e.g., severity of obesity ).
The Role of Severity of Obesity
Obesity is associated with mood, anxiety, and somatoform disorders as well as elevations in psychological distress. [29] [30] [31] In addition, obesity is one of the leading risk-factors for OSA. 32 The relation between obesity and OSA is thought to be due constriction or reduction in lung volume, leading to a loss of caudal traction of the upper airway and pharyngeal collapse. 33 In fact, a one standard deviation increase in body mass index -lence of OSA. 35 Given these associations, there is clearly a need to account for the severity of obesity when assessing relations between OSA and psychological diagnoses.
Current Study
We sought to replicate and extend the work of Sharafkhaneh by examining the association between OSA and the likelihood of being diagnosed with a psychological condition. We aimed to test these associations among obese veterans across accounting statistically for the potentially correlated nature of both patients and diagnostic conventions within each facility as -tions among obese veterans only, as we wanted to investigate if risk for both psychological conditions and OSA. 32 Based on prior research, we hypothesized that individuals with a diagnosis of OSA would be more likely to be diagnosed with (a) mood disorders, and (b) anxiety disorders, but not (c) substance use disorders. In addition, we expected these relations would
METHODS
The current study is a retrospective cross-sectional database review of all outpatient medical records collected across eachford University's Human Research Protection program.
Information Collected
Data Extraction
Data were obtained from the outpatient VHA Decision Support System (DSS) database. The DSS is a national clinical centralized relational database that includes encounter data from VHA clinical information systems. Patient information, including but not limited to, demographics, diagnoses, procedures, and services provided are updated on a daily basis. In order to construct a database appropriate for the current analyses, SAS v9.2 was used to extract demographic variables, body security number) was used to obtain complete patient records within the DSS.
Selection of Participants
Within the DSS we sought to identify veterans at-risk for sleep apnea as a function of obesity. From the 5,576,858 total repeated measures demonstrated < 1-inch differences in height 36 Based on this work, weight in order to optimize our potential sample size. In the case of multiple values per patient, the largest biologically meeting obesity criteria were considered higher risk than those not meeting criteria at any point during the year. Patients were -ated comorbidity (e.g., diabetes, hypertension, hyperlipidemia, heart disease, congestive heart failure, cholelithiasis, osteoobstructive sleep apnea).
Measures
Outcome Variables
The primary outcomes of this study included psychological diagnostic status. All diagnoses were made by outpatient health care providers and are based on diagnostic criteria consistent -racy of diagnoses within VA administrative databases. 37 First, we investigated psychological diagnostic status across broad -ders, and (c) substance use disorders (SUDs; see Table 1 for - Table 1 for -ence of diagnosis).
Explanatory Variables
To determine patient characteristics associated with psychological diagnostic status, data on patient variables were obtained in inches squared), (b) obesity-related comorbidities (diabetes:
in Table 1 ), and (c) sleep apnea (see Table 1 for details). All
Data Analytic Plan
To describe and explore variability in facility-level rates of psychological diagnoses and sleep apnea diagnosis, we calculated the rate of each respective diagnosis (number of patients with the diagnosis divided by the total number of patients in evaluate the relation between sleep apnea, obesity, and psychological diagnoses (anxiety disorder, mood disorder, substance abuse disorder) we conducted three primary analyses using generalized linear mixed effects models. Independent models were generated for each binary dependent variable (i.e., anxiety disorder, mood disorder, substance use disorder). In -a random effect for facility was included to account for procedures available within SAS V 9.2 were used to perform estimation and statistical inference for generalized linear mixed effects models.
RESULTS
Rates of Diagnosis
of sleep apnea.
Facility-Level Correlates of Psychological Disorder Diagnosis
In relation to facility-level correlates of psychological diagnosis, the intraclass correlation (ICC) of the interceptdisorder diagnosis was between facilities rather than explaindiagnosis were attributable to differences between facilities.
Final Model below. Results are discussed in relation to each diagnostic
Mood Disorders
After accounting for the correlated nature of patients within facility, individuals with a diagnosis of sleep apnea were at increased odds of receiving a mood disorder diagnosis diagnosis of sleep apnea was associated with increased odds analyses indicated that individuals with a sleep apnea diagnosis -in having a bipolar disorder diagnosis. Results remained after -viduals with sleep apnea had greater odds of having a diagnosis -cant when holding sleep apnea constant.
Anxiety Disorders
After accounting for the correlated nature of patients within facility, individuals with a diagnosis of sleep apnea were at greater odds of receiving an anxiety disorder diagnosis diagnosis of sleep apnea was associated with increased odds
In comparison, when holding sleep apnea diagnosis constant, sleep apnea diagnosis had 1.5-fold greater odds of having a PTSD diagnosis, a 1.3-fold increase in odds of a panic disorder diagnosis, and a 1.2-fold increase in having a diagnosis of both generalized anxiety disorder and agoraphobia (all p's sleep apnea constant.
Substance Use Disorders
After accounting for the correlated nature of patients within facility, individuals with a diagnosis of sleep apnea were not at clinically greater odds of receiving a substance use disorder -
DISCUSSION
Results from this study demonstrate that, among obese veterans in the VA Health Care System, a diagnosis of sleep apnea is associated with increased risk for having a mood or anxiety disorder, but not a substance use disorder. The stron--anxiety disorder, and agoraphobia.
tent with previous research.
indicates that the association between sleep apnea and mood disorders is attributable, at least in part, to factors other than previous research, indicating an association between sleep the strongest association within the mood disorders. As results primary theoretical models have been posited to explain this relation. First, some have suggested that the relation between to a general medication condition. 38 Additional work has suggested that hypoxemia, fragmented sleep, and the daytime consequences of poor sleep (fatigue, excessive daytime sleepiness) have been shown to increase depressed mood. 39 Unfortunately, the cross-sectional nature of the present investigation does not allow for an understanding of the temporal relations of the observed associations.
adds to the literature base supporting an association between sleep apnea and anxiety. Further, results remained after sleep apnea was still associated with anxiety disorders. Consisthat the relation between sleep apnea and anxiety is above and -ders, results indicated that sleep apnea had the strongest association with PTSD (followed by panic disorder and generalized As expected, we did not observe an association between sleep apnea and substance use disorders. This is consistent with previous research conducted among veterans, however, is in contrast to a host of additional work suggesting an association between substance use disorders and sleep apnea. This to say, all data were collected from outpatient VA records. It is possible that individuals with severe substance abuse disorders (a) do not seek treatment within the VA, or (b) are more likely to use inpatient and residential services, which were not included here.
While this study has a number of strengths, including the use of a large sample across the VA health care system, and accounting for differential rates of diagnosis across facilities, there are some limitations which should be considered when interpreting these results. First, the data presented here are crosssectional in nature and therefore causal or temporal conclusions cannot be made, nor can we identify mechanisms that may be have replicated those of Sharafkhaneh and colleagues, future that may further explain the differential relations between Second, a number of individuals were excluded due to missing from more consistent inclusion of these assessments. Third, all data were obtained from a retrospective database review of diagnostic codes within DSS data introduces the potential for -ally been found to be a valid proxy for estimating disorder and have been consistently used within VA research. Future using standardized assessments. For example, inclusion of -noses, especially in relation to sleep apnea. Here, inclusion of for the determination of history and type of sleep apnea, as well as the patients' involvement in treatment for sleep apnea, which our current data cannot provide. Fourth, as our sample was comprised entirely of obese veterans, we may have a restricted Finally, the use of an entirely veteran sample may limit the PTSD are consistent with past VA research and VA diagnostic trends, among other VA samples. among other VA, as well as non-veteran and female samples.
Despite these limitations, results provide preliminary clinical between mood and anxiety disorders and sleep apnea among obese veterans. This highlights the importance of conducting sleep apnea assessments among obese veterans with mood as conducting anxiety and mood assessments among obese veterans with sleep apnea. Such information could aid in the allocation of resources in order to optimize treatments for psychopathology and sleep apnea.
